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L I Q U I O  PHASE METHANATION/SHIFT, MARSHALL E. FRANK, Chem Systems I n c . ,  747 T h i r d  Ave. 
New York, N . Y .  10017 - David B. Blum, Chem Systems 1nc.-Research Center, 275 Hudson 
S t ree t ,  Hackensack N.J. 

C h e m  Systems' L i q u i d  Phase Me thana t ion /Sh i f t  (LPM/S) process economical ly  conver ts  h i g h  
concen t ra t i on  CO syn thes i s  gas t o  h igh  B tu  Gas. 
sponsorshi has been under way s ince  1973. Recent ly  the  process concept has been ex- 
tended t o  i a n d l e  syn thes i s  gas feeds wherein the  hydrogen t o  carbon monoxide molar r a t i o  
i s  l e s s  than  3 / 1 .  
gas s h i f t  r e a c t i o n  proceed s imul taneously .  The hydroqen produced by t h e  s h l f t  r e a c t i o n  
i s  u t i l i z e d  immediately f o r  t h e  methanation r e a c t i o n .  Wi th  s n t h e s i s  gas feeds c o n t a i n -  
i n g  l e s s  than a 2/1 hydrogen t o  carbon monoxide r a t i o ,  a smaly amount o f  a d d i t i o n a l  
water ( s u a l l y  i n  t h  f m o f  steam) mu t be ded t o  t h  system Q r o v i d e  the neces-. 
sary  hy j rogen f o r  bu?k 8 convers ion.  ?he e f f f u e n t  gas Prom the  t i q e i d  phase r e a c t o r  i s  
sent  t o  a smal l ,  f i x e d  bed, o l i s h i n g  r e a c t o r  f o r  complete convers ion o f  the carbon 
monoxide. This  paper desc r iges  recen t  experimental work i n  a bench sca le  u n i t  and i n  a 
l a r  e r  process deve!opment u n i t  (PDU). Resul ts  have been c o r r e l l a t e d  us ing  an e m p i r i -  
ca l?y  de r i ved  k i n e t i c  model. The e f f e c t  o f  water  a d d i t i o n  r a t e  on carbon monoxide con- 
ve rs ion  and e f f l u e n t  as corn o s i t i o n  has been determined f o r  syn thes i s  gas feeds w i t h  
H2/CO r a t i o s  rang ing  ?,om l / y  t o  2/1. L i f e  t e s t s  have been performed on c a t a l y s t s  under 
va r ious  p o l i s h i n g  r e a c t o r  c o n d i t i o n s .  Based on t h e  bench s c a l e  and PDU resul , ts , , the 
economics o f , t h e  l i q u i d  phase m e t h a n a t i o n i s h i f t  process as  i t  would be app l i ed  i n  a 
commercial s i z e  coal  g a s i f i c a t i o n  p l a n t  have been determined. 
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I n  t h e  l i q u i d  phase system, t h e  methanat ion r e a c t i o n  and.the water-  
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